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E kctrom agnetic F&2Hds

Magnetic Field
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Energy D strbution ofPhotons
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Definibn ofCalukhted F luxes
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Posiron Y& H and Requied Unduktor Length

Source type conv. undul T undul IT
Prin ary ekctron beam energy, G eV 62 150 250
Requied num berofposirons 2.82E+14

atP, et b (QE+10 e™ bunch)

Requied num berofposirons 423E+14

atthe end ofpre-accekrator, etk (50 % safety actor)

Posiron capture efficiency, % 115 35

C onvertion targetposiron yieHd 1442et ™ | 257E2et K ‘ 752E2 et A
Requied prin ary e~ Jeam , e~ /5 2.55E+14 2.82E+14

Num berofphotons,y/ €~ m) - 2.575

Requied undulktor Ength, m - 64.72 ‘ 2214




Beam Powerand Energy Deposion

Source type conv. | U150 | U250
Prin ary beam power, kW 2531 902 85.7
Photon beam power (omw.), % 1740 | 82.06 | 8045
E kctron beam power (omw.), % 3.40 181 290
Posiron beam power (orw.), % 3.6 1.10 234
Energy deposied n arget, % 19.09 8.01 4067
Energy deposied n AMD, % 19.40 5.70 597
Energy deposied nh collm ator, $ | 33.75 066 3.02
Energy deposied i soknod, % 317 0.07 030

9938 | 9941 | 9966




Deposied Energy D ensiy

UndubktorBased Source (150 GeV)

W/em

50 7 10?
40 10
30 1
207 107

E ] o

A

> 10 10
_20—2 10°
40% 10°
407 107
50 +—— ‘ 10°

T T T
0 50 100 150 200

x [em]

C onventibnalS ource

T T T
0 50 100 150 200

z [cm]




Posiron Densiy
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Energy D stributions ofE kctrons and Posirons

(@fferthe erget;nom .on 1 et atP)
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Photon Densiy

UndubtorBased Source (150 GeV) ConventonalS ource
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Neutron Densiy
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N eutron and Photon F lixes

Area Neutrons h/(s am )] Photons fy/(s cm ?)]

cm 2 U150 U250 Conv. U150 U250 Conv.
Backw. | 3.14E+4 903E+8 593E+8 4.79E+9 5.11E+09 3 35E+09 3.55E+10
Rad. 127E+5 215E+7 312E+7 7.78E+8 320E+07 8 30E+07 242E+09
Forw . 3.14E+4 134E+7 193E+7 6 84E+8 1.13E+12 4.06E+11 162E+11

‘ ‘ 9 38E+8 6 44E +8 6 25E+9 ‘ 1.14E+12 410E+11 199E+11
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Source Parts Actvation and Dose Rates

UndubktorBased Source (150G eV)

Asat Asoooh  Dsooon Diip Di1qg Diiw
GBg GBg mSvh mSvh mSvh mSvh

Target 5288 3421 437 397 213 164
AMD 3689 3566 81 140 36 01
Collim ator 1090 1077 21 2.0 0.4 01
Soknoid 943 932 2. 22 06 <01

11011 8996 542 415 218 164

TotmlValie ofActivation and Dose Rate
As000h Di1w
GBg mSvh
U150 8996 164
U250 10849 130
Conv. 602850 4007

@ Reductbn ofdose mte o kvelof0.03 m Svh i requied
@ ForTialby mamget: “°Scwih Ty = 84 dmakes 93% contrbuton i dose rate D+1W,
465 ¢ durng decay radiates 1.1 M eV photons

@ Forunduhtorbased source: 90 cm ofconcrete shiling is requied




Posiron Shower n Target

UnduktorBased Source (150 GeV) C onventibnalS ource
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Neutron Densiy 1 Target

UnduktorBased Source (150 GeV) C onventibnalS ource
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Neutron Flux albbng Beam Axis

UndubtorBased Source (150 GeV) C onventonalS ource
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AnnualNeutron Flience F n Target

Source type U150 Conv.

Fsooon Drotatbnkss arget, nm? | ~ 3.6-10%° | ~1.4-10%

Fsooon Droated mrmget, n 2 ~15.10% | ~6.0-10%
(@rgetis 0£38 cm offbeam axis)

M axin alacceptbk fluence,nfm? | (2 + 8)-10%




Ihfluence ofE field

@ How strong i the nhfluence ofaccekrmtion h capture secton on
deposied eneryy, activaton and etc.?

@ Accekmtion ofposirons has been cakubted m ASTRA
K Fbetim ann) Prundubtrbased source (150 GeV)

@ Posirons on hnersurface ofcolln atorwere “mnsported” n
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Posirons on ner Surface ofC ollm ator

W ih EEcttc FH
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Num berofPosirons C rossihg the mnnerSurface of

Collim ator
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Posiron Energy D strbution
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Posiron and E kctron Densiy

Posiron Densiy Secondary E kctron Densiy
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D eposied Energy

wiem®
50 5 ] 102
10°
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£
O, 10°
x
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Unis al,wo E | e ony,woE | ef onl,wih E
Target W 7222 £132 - - - -
AMD W 5138 +6.1 - - - -
Collim ator W 596 +28 1154 +69 1838 +01
Soknod W 622 £04 92 *1s6 170 +0.1




N eutron and Photon Densies
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Ihfluence ofE kctric F2H on Neutron and Photon

Flixes

Neutron Flux h/s]

al,wo E-fled et only, wih E-fied
Backw. 284E+13 +52E+11 6.1E+09 +4.1E+08
Rad. 2J2E+12 =+66E+10 46E+10 £96E+08

Fomw . 422E+11 +£3.7E+10 85E+09 £49E+08
315E+13 £62E+11 6.0E+10 +19E+09

Photon Flux [y /]

al,wo E-fied et only, wih E-fied
Backw. 160E+14 =+£99E+11 228E+10 =+6.7E+08
Rad. 4 06E+12 £99E+10 799E+11 +£14E+09

Formw . 355E+16 =+10E+13 143E+12 £7.9E+09

357E+16 £1.1E+13 225E+12 £1.0E+10




Ihfluence ofE kctric FH on Source Activation and

Dose Rate

Activation Asggon GBJ]
allwoE-fied et onl,wihE-fied

Target 3421 +£114 16E4 =+£12E4
AMD 3566 +£113 22 #£05
Collimator 1077 =+ 64 546 +28
Soknod 932 + 37 165 #£14

8996 £327 732 £4.7

Dose Rate Dy, lnSvh]
al,wo E-fied et only, wih E-fied
Target 164 411 - -
AMD 7JE2 +£31E=2 1l1E-6 £28E-7
Collimator 7.8E=2 *39E=22 42E33 +£1.8E-3
Soknod 70E4 4£75E4 33E6 £3.1E-7

164 #£11 42E3 =+18E3




@ FLUKA cakulktbns rthe undubtorbased and conventional
posiron sources have been perform ed

@ Neuton fluxes, source parts activation and dose rates have been
studid

@ Mfluence ofposiron accekration h capture section has been
estim ated




